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INTRODUCTION
Healthcare in the United States is expensive and 
inefficient. As a whole,  it is at least ten years behind 
other industries in the application of information 
technology to processes and practices. Hospital 
administrators, with a cadre of consultants and 
vendors in tow, are rushing to catch up, spending 
billions on IT. Unfortunately, process knowledge is 
often lacking, and technology interventions fail to 
achieve their goals. This contributes to the low rate of 
adoption—less than 10 percent—of tools such as 
electronic medical records. 
Healthcare is a complex adaptive system with 
multiple independent and interdependent agents. It is 
not easily understood, and experiments are difficult to 
conduct without putting patients at risk. Data farming 
offers the opportunity to explore the interactions of 
multiple variables and interventions. As a first step in 
examining the value of data farming to healthcare, the 
team set out to model the charting process in medical/
surgical units.  A chart is the medical record of a patient 
during their stay in the hospital. It is the history of 
their observations, tests, medications, diagnoses and 
procedures. Despite the availability of robust digital 
technology and infrastructure, this remains largely a 
paper-based process.
Process and Preliminary Results
The paper-based charting process was mapped using 
the input of two subject matter experts and one 
researcher. In addition to identifying the steps in the 
process, the range of time required and the resources 
used were noted. The process followed the patient 
from admission to discharge, focusing on how 
information was collected, recorded and 
communicated. A second process map was generated 
for a digital system. This system assumed the existence 
of a variety of computer portals for recording and 
accessing medical information. Portals were fixed (e.g., 
nurse stations, offices),  mobile (e.g.,  carts) and personal, 
handheld devices (e.g., PDA’s, cell phones). 
Both processes were modeled using Arena 
software. To successfully complete the task, a number 
of assumptions were made regarding the range and 
distribution of time required to complete various 
activities. Both models were completed, but the results 
were erratic, implying that some of the team’s 
assumptions were in error. More accurate data are 
needed to improve the value and reliability of the 
model. Nonetheless, the analyses suggested that 
significant time could be saved during admission and 
discharge with a digital system.
Next Steps
Four tasks were identified to improve the model.  First, 
additional resources will be sought to increase 
accuracy. This includes published research, 
observational studies currently underway at the 
University of Memphis, and additional subject matter 
experts. With this information, the second task will be 
to improve the Arena model. A third task is to replicate 
the model using NetLogo. This will enable the team to 
simulate agent behavior as well as processes. The final 
task is to reconvene—and expand—the team in a 
meeting at the University of Memphis later this spring. 
As the model becomes more sophisticated,  it will be 
used to explore the impacts of various human 
resource, technological and architectural interventions.
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